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METHOD AND APPARATUS FOR SURGICALLY PREPARING A 
TIBIA FOR IMPLANTATION OF A PROSTHETIC IMPLANT 
COMPONENT WHICH HAS AN OFFSET STEM 

5 £Z t \ ^ \ Reference to Related Application 

This applications^ a Continuation-ln-Part of co-pending application 
Serial No. 09/750,930, fileo^qn December 28, 2000 in the name of the 
same inventors. 

Technical Field of the Invention 

10 The present invention relates generally to a surgical instrument 

assembly, and more particularly to a method and apparatus for surgically 
preparing a tibia for implantation of a prosthetic implant component which 
has an offset stem. 



15 Background of the Invention 

During the lifetime of a patient, it may be necessary to perform a 
joint replacement procedure on the patient as a result of, for example, 
disease or trauma. One such type of joint replacement procedure is a 
total knee replacement procedure in which a diseased and/or damaged 

20 knee joint is replaced with a prosthetic knee joint. A typical total knee 
replacement procedure utilizes a prosthesis which generally includes a 
femoral component, a tibial tray, and a tibial bearing insert. The femoral 
component generally includes a pair of laterally spaced apart condylar 
portions, the distal surfaces of which bear against a complementary pair 

25 of surfaces defined in the tibial bearing insert. The tibial tray typically 
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includes a plate having a stem extending distally therefrom. The stem is 
implanted in a prepared medullary canal of the patient's tibia. Once 
implanted in such a manner, the tibial tray provides a surface on the 
proximal end of the tibia to which the tibial bearing insert may be affixed. 
5 During performance of such a knee replacement procedure, the 

surgeon must evaluate the size and condition of the patient's bones (e.g. 
the patient's tibia) in order to determine the proper type and configuration 

jg of each of the various types of prosthetic components which are to be 

o 

m implanted. Moreover, the patient's bones must also be surgically 

H 

IJ\ 10 prepared to a condition in which the prosthetic components may be 
W implanted. Both proper surgical preparation of the bones and proper 

■083 

component selection are critical to the success of the procedure. 

One condition which renders surgical preparation relatively difficult 
is the case in which the tibial canal of the patient's tibia is offset from, or 
15 otherwise not coincident with, the center of the tibia. Indeed, it is known 
that the anatomy of some patients may create a situation in which the 
tibial canal of the patient's tibia is offset from the center of the tibia by as 
much as three to four millimeters (3-4 mm). Such an offset is above and 
beyond a slight anterior-posterior offset of the tibial canal which is inherent 
20 in most patient's anatomies. It should be appreciated that if a tibial 

implant having a stem which is centered relative to the implant's plate is 
implanted into a patient's tibia which has an offset tibial canal, undesirable 
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impingement of the stem into contact with the cortical bone of the tibia 
may result. 

As a result of these problems, a number of tibial components have 
heretofore been designed which include stems that are offset relative to 
the plate of the component. However, heretofore designed instruments 
for implanting such offset tibial components have often been difficult to 
use and often create a degree of uncertainty for the surgeon in regard to 
the positioning of the implant relative to the tibia. 

What is needed therefore is a surgical instrument assembly which 
overcomes one or more of the above-mentioned drawbacks. What is 
particularly needed is a surgical instrument assembly which may be 
utilized to quickly, reproducibly, and accurately surgically prepare the tibia 
for implantation of a tibial component which has an offset stem. 



Summary of the Invention 

In accordance with one embodiment of the present invention, there 
is provided a surgical assembly for preparing a tibia for implantation of a 
prosthetic implant. The surgical assembly includes a tray trial adapted to 
be secured to a proximal end of the tibia. The tray trial includes a plate 
having a plate opening defined therein. The plate opening has a center 
point. The surgical assembly also includes a first guide adapted to be 
secured to the tray trial. The first guide has a guide opening defined 
therein. The guide opening has a first bushing-receiving portion and a 
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second bushing-receiving portion which is distinct from the first bushing- 
receiving portion. The surgical assembly also includes a drill bushing 
positionable in either the first bushing-receiving portion of the guide 
opening or the second bushing-receiving portion of the guide opening. 
The drill bushing has a bushing bore extending therethrough. The 
bushing bore has a center point. The center point of the bushing bore of 
the drill bushing is offset from the center point of the plate opening of the 
tray trial in a first direction when the drill bushing is positioned in the first 
bushing-receiving portion of the guide opening. The center point of the 
bushing bore of the drill bushing is offset from the center point of the plate 
opening of the tray trial in a second direction when the drill bushing is 
positioned in the second bushing-receiving portion of the guide opening. 

In an alternative embodiment, the first guide is configured so that 
the bushing first and second bushing-receiving portions of the guide 
opening are modified to eliminate the need for the drill bushing. In this 
embodiment, the first and second portions are in the form of overlapping 
bores sized to receive a bone working tool, such as a drill or broach, 
advanced therethrough. 

In accordance with another embodiment of the present invention, 
there is provided a method of surgically preparing a tibia for implantation 
of a prosthetic implant. The method includes the step of securing a tray 
trial to a proximal end of the tibia. The tray trial includes a plate having a 
plate opening defined therein. The plate opening has a center point. The 
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method also includes the step of securing a first guide to the tray trial. 
The first guide has a guide opening defined therein. The guide opening 
has a first bushing-receiving portion and a second bushing-receiving 
portion which is distinct from the first bushing-receiving portion. The 
method also includes the step of determining if a first drilled hole is to be 
offset in either a first direction or a second direction from the center point 
of the plate opening. The method also includes the step of positioning a 
drill bushing in either the first bushing-receiving portion of the guide 
m opening or the second bushing-receiving portion of the guide opening 

Ul 10 based on the determining step. The drill bushing has a bushing bore 

extending therethrough. The bushing bore has a center point. The center 
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9 point of the bushing bore of the drill bushing is offset from the center point 



•i ~ 



of the plate opening of the tray trial when the drill bushing is positioned in 
either the first bushing-receiving portion of the guide opening or the 

15 second bushing-receiving portion of the guide opening. 

In an alternative embodiment, the first guide is configured to 
include first and second overlapping bores in lieu of the first and second 
bushing receiving portions. The first and second bores are configured for 
advancement of a drill to form a hole in the tibia offset from the center 

20 point of the plate opening in the tray trial. In this alternative embodiment, 
no drill bushing is used, the first and second bores instead operating as a 
bushing to guide the bone drill. 
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It is therefore an object of the present invention to provide a new 
and useful surgical assembly for preparing a tibia for implantation of a 
prosthetic implant. 

It is moreover an object of the present invention to provide an 
improved surgical assembly for preparing a tibia for implantation of a 
prosthetic implant. 

It is a further object of the present invention to provide a new and 
useful method of surgically preparing a tibia for implantation of a 
prosthetic implant. 

It is also an object of the present invention to provide an improved 
method of surgically preparing a tibia for implantation of a prosthetic 
implant. 

It is yet another object of the present invention to provide a surgical 
instrument assembly which may be utilized to quickly, reproducibly, and 
accurately surgically prepare the tibia for implantation of a tibial 
component which has an offset stem. 

The above and other objects, features, and advantages of the 
present invention will become apparent from the following description and 
the attached drawings. 

Brief Description of the Drawings 

FIG. 1 is a perspective view of a tray trial which incorporates the 
features of the present invention therein; 
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FIG. 2 is a top elevational view of the tray trial of FIG. 1 ; 

FIG. 3 is a bottom elevational view of the tray trial of FIG. 1 ; 

FIG. 4 is a top perspective view of a drill guide which incorporates 
the features of the present invention therein; 

FIG. 5 is a bottom perspective view of the drill guide of FIG. 4; 

FIG. 6 is a side elevational view of the drill guide of FIG. 4; 

FIG. 7 is a perspective view of a drill/broach guide which 
incorporates the features of the present invention therein; 

FIG. 8 is a top elevational view of the drill/broach guide of FIG. 7; 

FIG. 9 is a bottom elevational view of the drill/broach guide of FIG. 

7; 

FIG. 10 is a perspective view of a drill bushing that is securable to 
the drill/broach guide of FIG. 7; 

FIG. 1 1 is a top elevational view of the drill bushing of FIG. 10; 

FIG. 12 is a bottom elevational view of the drill bushing of FIG. 10; 

FIGS. 13 and 14 are perspective views of a tibial implant 
component which may be implanted by use of the surgical instrument 
assembly of the present invention; 

FIGS. 15-22 show a patient's tibia during various steps of a 
procedure for surgically preparing the proximal end thereof for 
implantation of the tibial implant component of FIGS. 13 and 14; 

FIG. 23 shows the proximal end of the patient's tibia subsequent to 
performance of the steps shown in FIGS. 15-22; 
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FIG. 24 is a perspective view of a drill/broach guide which 
incorporates the features an additional embodiment of the present 
invention therein; and 

FIG. 25 shows a step of a procedure for surgically preparing the 
proximal end of a tibia, as modified from the step depicted in FIG. 21 to 
utilize the drill/broach guide shown in FIG. 24. 



Detailed Description of the Invention 

While the invention is susceptible to various modifications and 
alternative forms, a specific embodiment thereof has been shown by way 
of example in the drawings and will herein be described in detail. It 
should be understood, however, that there is no intent to limit the 
invention to the particular form disclosed, but on the contrary, the intention 
is to cover all modifications, equivalents, and alternatives falling within the 
spirit and scope of the invention as defined by the appended claims. 

Referring now to FIGS. 1-12, there is shown a surgical instrument 
assembly 10 for use during performance of a joint replacement procedure 
such as a total knee replacement procedure. It should be appreciated 
that although the present invention is herein exemplarily described in 
regard to performance of a total knee replacement procedure, certain of 
the concepts of the present invention may be utilized in regard to 
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replacement procedures at numerous other joint locations throughout the 
body. 

The instrument assembly 10 includes a tray trial 12 (see FIGS. 1- 
3), a drill guide 14 (see FIGS. 4-6), and a drill/broach guide 16 (see FIGS. 
5 7-9). As shall be discussed below in greater detail, the instrument 
assembly 10 is utilized to surgically prepare a proximal end 18 of a 
patient's tibia 20 (see FIG. 23) for implantation of an implant such as an 
offset tibial component 100 (see FIGS. 13 and 14). The tray trial 12 
includes a plate 24 which has a rim 26 secured around the periphery 
10 thereof. The rim 26 has a pin-receiving aperture 28 defined therein. The 
pin-receiving aperture 28 is configured to receive a locking pin 30 
associated with a number of handle assemblies 32 associated with the 
instrument assembly 10. For example, a detachable handle assembly 32 
may be secured to the tray trial 12 as shown in FIG. 15 in order to allow 
15 the surgeon to quickly and easily adjust the position of the tray trial 12 
over the proximal tibia 18. Moreover, as shown in FIGS. 5, 9, 18, and 20, 
the drill guide 14 and the drill/broach guide 16 may be configured to 
include an integrated handle assembly 32. In such a configuration, the 
locking pin 30 of the handle assembly 32 associated with the drill guide 14 
20 or the drill/broach guide 16 is received into the pin receiving aperture 28 in 
order to secure the guide 14 or 16 to the rim 26 and hence the tray trial 
12. 
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The plate 24 of the tray trial 12 has a plate opening 36 defined 
therein. As shown in FIGS. 1-3, the plate opening 36 has an oblong- 
shaped central portion 38 with a number of extension portions 40, 42, 44 
extending outwardly therefrom. As will be discussed below in greater 
5 detail, the configuration of the plate opening 36 allows for the 

advancement of various bone drills and broaches into the proximal end 18 
of the tibia 20 without the need to detach the tray trial 1 2 from the 
h proximal end 18 of the tibia 20. As shown in FIG. 2 and 3, the plate 

ffl opening 36 has a center point 50 which is the center of the oblong-shaped 

M 

U1 10 central portion. The center point 50 corresponds approximately to the 



3 
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center of the proximal end 18 of the patient's tibia 20 when the tray trial 12 
is centered on the same or adjusted to obtain desired coverage of the 
proximal end 18 by the tray trial 12. 

The plate 24 of the tray trial 12 also has a number of fastener 

15 openings 46 defined therein. The fastener openings 46 are provided to 
receive a number of fasteners such as fixation pins 48 (see FIG. 17) 
which are utilized to secure the tray trial 12 to the proximal end 18 of the 
patient's tibia 20. 

As shown in FIGS. 4-6, the drill guide 14 has a guide body 52 

20 having an elongated bore 54 extending therethrough. Moreover, as 
alluded to above, the drill guide 14 also includes a handle assembly 32. 
The handle assembly 32 includes a spring loaded lever 56 which is 
operatively coupled to the locking pin 30. In particular, when the lever 56 
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is pulled, moved, or otherwise urged, the locking pin 30 is retracted into 
the body of the handle assembly 32 thereby allowing the locking pin 30 to 
be removed from the pin receiving aperture 28 of the rim 26 of the tray 
trial 12. However, once locking pin 30 is aligned with the pin receiving 
5 aperture 28 and the lever 56 is released, the spring (not shown) 

associated with the locking pin 30 urges the locking pin 30 outwardly so 
as to lock or otherwise engage the locking pin 30 in the pin receiving 
aperture 28 of the rim 26 of the tray trial 12. 

When secured to the tray trial 12, the elongated bore 54 of the drill 

10 guide 14 is aligned with the plate opening 36 of the tray trial 12. In 
particular, the elongated bore 54 of the drill guide 14 has a center point 
58. When the drill guide 14 is attached to the tray trial 12, the center point 
58 of the elongated bore 54 is substantially coaxial with the center point 
50 of the plate opening 36 of the tray trial 12. As shall be discussed 

15 below in greater detail, the such a configuration of the drill guide 14 allows 
for the aligning and drilling of a first drilled hole in the patient's tibia 20. 

As shown in FIGS. 7-9, the drill/broach guide 16 has a guide body 
60 having guide opening 62 defined therein. As with the drill guide 14, the 
drill/broach guide 16 also includes a handle assembly 32 having a spring 

20 loaded lever 56 which is operatively coupled to the locking pin 30. The 
lever 56 may be operated in a similar manner to as described above in 
regard to the drill guide 14 in order to allow for selective attachment and 
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detachment of the drill/broach guide 16 to/from the rim 26 of the tray trial 
12. 

As shown in FIG. 8 and 9, the guide opening 62 includes two 
distinct bushing-receiving portions 64, 66. As their name implies, the 
5 bushing-receiving portions 64, 66 of the guide opening 62 are configured 
to receive a drill bushing 68 (see FIGS. 10-12). The drill bushing 68 is 
positionable in either the bushing-receiving portion 64 or the bushing- 
receiving portion 66 in order to facilitate drilling of a hole in the proximal 
end 1 8 of the tibia 20 in either one of two offset directions. In particular, 
10 as shown in FIG. 10, the drill bushing 68 has a bore 70 extending 

therethrough. The bore 70 has a center point 72 (see FIGS. 1 1 and 12) 

3 r 

m which, when the drill bushing 68 is assembled with the drill/broach guide 

C 

ml 1 6 and secured to the tray trial 1 2, is offset from the center point 50 of the 

fU plate opening 36 of the tray trial 1 2 when the drill bushing 68 is positioned 

15 in either one of the bushing-receiving portions 64, 66. Specifically, if the 
drill bushing 68 is positioned in the bushing-receiving portion 64 while the 
drill/broach guide 16 is secured to the tray trial 12, the center point 72 of 
the bore 70 is offset in a first direction from the center point 50 of the plate 
opening 36 (see FIG. 19). However, if the drill bushing 68 is positioned in 
20 the bushing-receiving portion 66 while the drill/broach guide 16 is secured 
to the tray trial 12, the center point 72 of the bore 70 is offset in a second 
direction from the center point 50 of the plate opening 36. 
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What is meant herein by the term "offset" is that two or more 
structures, features, or reference points are arranged in a non-coaxial 
relationship with one another. For example, two center points are "offset" 
from one another if the center points are not arranged in a coaxial 
relationship with one another. Similarly, a first drilled hole is offset from a 
second drilled hole if the two drilled holes are not coaxially arranged with 
one another. 

Referring again to FIGS. 7-9, the guide opening 62 of the 
drill/broach guide 16 also has a pair of keying portions 74, 76 defined 
therein. The keying portions 74, 76 are provided to prevent rotational 
movement of the drill bushing 68 when it is positioned in the bushing- 
receiving portions 64, 66, respectively, of the guide opening 62. In 
particular, the drill bushing 68 has a keying tab 78 extending outwardly 
from a sidewall 80 thereof (see FIG. 10). The keying tab 78 is positioned 
in the keying portion 74 of the guide opening 62 when the drill bushing 68 
is positioned in the bushing-receiving portion 64. Conversely, when the 
drill bushing 68 is positioned in the bushing-receiving portion 66, the 
keying tab 78 is positioned in the keying portion 76 of the guide opening 
62. 

As shown in FIG. 8, the guide body 60 of the drill/broach guide 16 
includes a blocking protrusion 94. The blocking protrusion 94 extends 
inwardly into the guide opening 62 at a location which divides or otherwise 
separates the guide opening 62 into the two distinct bushing-receiving 
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portions 64, 66. In such a manner, the blocking protrusion 94 ensures 
that the drill bushing 68 is fully seated in either the first or second bushing- 
receiving portions 64, 66 when the drill bushing 68 is inserted into the 
guide opening 62. Indeed, the configuration of the blocking protrusion 94, 
5 together with the configuration of the keying portions 74, 76, prevents the 
drill bushing 68 from being located at any location within the guide 
opening 62 other than the designated locations within the first or second 
bushing-receiving portions 64, 66. As such, the configuration of the 
blocking protrusion 94 prevents sliding movement of the drill bushing 68 
10 between the bushing-receiving portions 64, 66 thereby requiring that the 
drill bushing 68 be removed from the guide opening 62 and thereafter 
replaced therein if the position of the drill bushing 68 is to be changed 
from one bushing-receiving portion 64, 66 of the guide opening 62 to the 
other. 

15 As shown in FIG. 8, the guide opening 62 also includes a blade- 

receiving portion 82. The blade-receiving portion 82 is provided to allow a 
cutting assembly or punch 84 associated with a broach assembly 86 to be 
advanced through the guide opening 62 (see FIG. 22). In particular, the 
punch 84 includes a number of cutting blades 88, 90, 92. The punch 84 is 

20 configured such that during advancement of the punch through the guide 
opening 62 of the drill/broach guide 16, (1) the cutting blade 88 is 
advanced through the keying portion 74, (2) the cutting blade 90 is 
advanced through the blade-receiving portion 82, and (3) the cutting blade 
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92 is advanced through the keying portion 76. In such a manner, the 
keying portions 74, 76 also function as "blade-receiving" portions. 

Referring now to FIGS. 13 and 14, there is shown a tibial implant 
100 which may be implanted into the patient's tibia 20 by use of the 
surgical instrument assembly 10 of the present invention. The implant 
100 includes a plate 102 which has a rim 104 extending around the 
periphery thereof. An implantable bearing insert (not shown) similar to a 
trial bearing insert 1 18 (see FIG. 16) is securable to the plate 102 of the 
implant 100 in order to provide a surface on which a distal end portion of a 
femoral component 120 (see FIG. 16) may bear. The tibial implant also 
includes a downwardly extending stem 106. The stem 106 is adapted to 
be implanted into the previously drilled medullary canal of the patient's 
tibia 20. The stem 106 has a threaded aperture 108 on the distal end 
thereof. An elongated stem extension (not shown) may be threadingly 
secured to the distal end of the stem 106 in order to increase the length of 
the stem 106. Alternatively, a plastic cap (not shown) constructed of 
implantable material may be utilized to cap the distal end of the stem 106 
by advancing a threaded post (not shown) associated with the cap into the 
threaded aperture 108. 

The tibial implant 1 00 is preferably embodied as an offset tibial 
implant. In particular, as shown in FIG. 14, a threaded bore 140 extends 
downwardly into a generally cylindrically-shaped sub-stem member 110. 
The center line of the threaded bore 140 is coaxial with the center of the 
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plate 102. The threaded bore 140 is provided to threadingly receive a 
threaded (or smooth) post associated with the implantable bearing insert 
(not shown) so as to secure the insert to the tibial implant 100. The center 
line of the stem 106 is offset from the center line of the threaded bore 
140. As described above, such an offset allows the plate 102 to be 
centered on the proximal end 18 of the tibia 20, while also allowing the 
stem 106 to extend into the medullary canal of a patient's tibia 20 in the 
event that the medullary canal is not "centered" in the tibia 20. It should 
be appreciated that the stem 106 may be offset from the center of the 
plate 102 in the direction shown in FIG. 13, or, alternatively, in any other 
direction which is needed to accommodate the anatomy of a given 
patient's tibia 20. 

As shown in FIG. 13, the tibial implant 100 also includes a number 
of triangular-shaped fins 112, 114, 116. The fins 112, 114, 116 form a 
generally T-shaped configuration with the fin 1 12 extending out of the 
stem 106 and the fins 114, 116 extending out of the sub-stem member 
110. The fins 112, 114, 116 are provided to prevent rotation of the tibial 
implant 100 subsequent to implant thereof. 

Operation of the Present Invention 

In operation, the surgical instrument assembly 10 of the present 
invention is utilized to surgically prepare a patient's tibia 20 for 
implantation of a tibial component such as the tibial component 100 
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during performance of a knee replacement procedure. In order to do so, 
as shown in FIGS. 15-22, the proximal end portion of the patient's tibia 20 
is first resected by use of, for example, a bone saw (not shown). 
Thereafter, with the knee in maximal flexion, the patient's tibia 20 is 
subluxed anteriorly with a tibia retractor (not shown). A tray trial 12, 
having a handle assembly 32 secured thereto, is then selected, as shown 
in FIG. 15. In particular, a group of tray trials 12 may be provided which 
includes tray trials configured in a number of different sizes. Hence, a tray 
trial 12 which provides the greatest coverage of the resected surface of 
the tibia 20 without overhanging anteriorly of the midcoronal plane of the 
tibia 20 is selected from such a group. 

As shown in FIG. 16, a number of the trial prostheses associated 
with the knee replacement procedure are then assembled and held in 
place. For example, the bearing insert 118 and the femoral component 
120 are positioned in their respective positions relative to the tray trial 12. 
Once the prostheses are in place, the knee is extended in order to allow 
the surgeon to assess the medial and lateral stability of the knee along 
with the overall alignment of the knee in both the anterior/posterior and 
medial/lateral planes. If the surgeon encounters any potential instability, a 
larger bearing insert 118 may be substituted for the current bearing insert 
118 in order to increase stability in flexion and extension along with 
allowing for full extension. 
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Moreover, during such a "mock up", the surgeon may adjust the 
rotational alignment of the tray trial 12 while the knee is positioned in full 
extension. The handle assembly 32 is utilized to rotate the tray trial 12 
and the bearing insert 118 relative to the femoral component 120. Once 
each of the components associated with the prostheses is positioned in a 
desired location, the location of the tray trial 12 is marked so as to be 
recreated at a later time. In particular, as shown in FIG. 16, 
electrocautery is utilized to create a number of alignment marks 122 on 
the anterior tibial cortex of the patient's tibia 20. Such marks 122 
correspond with features on the tray trial 12 and/or the handle assembly 
32 thereby allowing the current orientation of the tray trial 12 to be 
reproduced by subsequent realignment of the tray trial 12 relative to the 
marks 122. Once the alignment marks 122 have been formed in the tibia 
20, the trial prostheses may be disassembled or otherwise removed from 
the knee. 

Thereafter, as shown in FIG. 17, with the knee in substantially full 
flexion and the tibia subluxed anteriorly, the tray trial 12 is positioned in 
the desired rotational position by use of the alignment marks 122. Once 
aligned, the tray trial 12 is secured to the resected surface of the tibia 20 
by use of the fixation pins 48 (or screws, not shown) which are inserted 
through the fastener openings 46 defined in the plate 24 of the tray trial 
12. It should be appreciated that a pair of holes (not shown) may be 
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drilled in the tibia 20 to receive the fixation pins 48 prior to insertion 
thereof. 

As shown in FIG. 18, the handle assembly 32 which was utilized to 
align the tray trial 12 is then removed so that the handle assembly 32 
associated with the drill guide 14 may be secured to the rim 26 of the tray 
trial 12 by advancing the locking pin 30 of the handle 32 into the pin 
receiving aperture 28. Once the drill guide 14 has been secured to the 
tray trial 12, a bone drill 124 is advanced through the elongated bore 54 of 
the drill guide 14 in order to drill a drilled hole 128 in the patient's tibia 20. 



Lq 10 As shown in FIG. 18, the bone drill 124 may be equipped with a depth 

Mb 

W stop 126 which engages the body 52 of the drill guide 14 once the bone 

2 

jp drill 124 has drilled to a desired depth in the patient's tibia 20. It should 

5 be appreciated that the drilled hole 128 is provided to receive the sub- 

b 



stem member 110 of the tibial component 100. As such, it should further 
15 be appreciated that the drilled hole 128 is centered or otherwise aligned 
with the both the center of the plate 24 of the tray trial 1 2 (i.e. the center 
point 50 of the plate opening 36) and the center of the tibia 20. 

The next step in the procedure is to drill an offset hole in the tibia to 
receive the stem 106 of the tibial implant 1 00. However, in order to do so, 
20 the surgeon must determine the direction in which to offset such a drilled 
hole. Specifically, the surgeon must determine in which direction the 
medullary canal of the patient's tibia 20 is offset from the center of the 
bone. Such a determination is often made through the use of 
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roentgenographic evaluation. Alternatively, the direction of offset may be 
assessed intraoperative^. 

In any event, once the direction of the necessary offset has been 
determined, a properly sized drill/broach guide 16 is then selected, as 
shown in FIG. 19. In particular, a group of drill/broach guides 16 may be 
provided which includes drill/broach guides which are configured in a 
number of different sizes. This allows for the formation of offset holes of 
varying diameters along with varying distances from the center of the 
patient's tibia 20. Hence, a drill/broach guide 16 which provides for the 



Ln 10 formation of a hole which is of the desired diameter and offset the desired 

H 

W distance from the center of the proximal tibia 18 is selected from such a 

s 

O group. The selected drill/broach guide 16 is then secured to the tray trial 

p 1 2 by use of its handle assembly 32. 

D 

m Thereafter, the drill bushing 68 is inserted into one of the bushing- 

15 receiving portions 64, 66 of the guide opening 62. In particular, the drill 
bushing 68 is inserted into the bushing-receiving portion 64 if the surgeon 
has decided to drill a hole which is offset from the drilled hole 128 in a first 
direction. Conversely, the drill bushing 68 is inserted into the bushing- 
receiving portion 66 if the surgeon has decided to drill a hole which is 
20 offset from the drilled hole 128 in a second direction. It should be 

appreciated that during such insertion of the drill bushing 68 into the guide 
opening 62, the keying tab 78 associated with the bushing 68 is advanced 
into the respective keying portions 74, 76 of the guide opening 62. 
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As shown in FIG. 20, once the drill bushing 68 has been installed, 
the bone drill 124 is advanced through the bushing bore 70 of the drill 
bushing 68 in order to drill a drilled hole 1 30 in the patient's tibia. As 
described above, the bone drill 124 may be equipped with a depth stop 
126 which engages the body 80 of the drill bushing 68 once the bone drill 
124 has drilled to a desired depth in the patient's tibia 20. Moreover, it 
should be appreciated that the holes drilled by the bone drill 124 (i.e. the 
holes 128, 130) may possess the same or varying diameters based on the 
configuration of the tibial implant 100 that is to be implanted. It should 
also be appreciated that the drilled hole 130 receives the stem 106 of the 
tibial component 100 during subsequent implantation thereof. As such, it 
should be apparent from the above description that the drilled hole 130 is 
offset from the drilled hole 128 (and hence offset from both the center of 
the plate 24 of the tray trial 12 and the center of the proximal tibia 18). 

As shown in FIG. 21, if an extension stem (not shown) is to be 
attached to the stem 106 prior to the implantation of the tibial component 
100, a stem punch or broach 132 is advanced through the bushing bore 
70 of the drill bushing 68 in order to form a punched hole 134 in the 
patient's tibia 20. Since the stem punch 132 is advanced through the 
same guide as the bone drill 124 (i.e. the drill bushing 68), the punched 
hole 134 is coaxially arranged with the drilled hole 130 thereby effectively 
deepening the depth of the drilled hole 130 so as to allow for the use of an 
extension stem. Similarly to the bone drill 124, the stem punch 132 may 
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be equipped with a depth stop 136 which engages the body 80 of the drill 
bushing 68 once the stem punch 132 has punched (i.e. broached) to a 
desired depth in the patient's tibia 20. It should be appreciated that if a 
stem extension is not to be secured to the stem 106 of the tibial implant 
100, the step of forming the punched hole 134 with the stem punch 132 is 
not performed. 

As shown in FIG. 22, the drill bushing 68 is then detached from the 
drill/broach guide 16 in order to allow for use of the broach assembly 86. 
In particular, the cutting assembly or punch 84 associated with a broach 
assembly 86 is then advanced through the guide opening 62 in order to 
punch, broach, or otherwise form a number of punched holes in the tibia 
20 with the cutting blades 88, 90, 92. The punch 84 is configured such 
that during such advancement of the punch through the guide opening 62 
of the drill/broach guide 16, (1) the cutting blade 88 is advanced through 
the keying portion 74, (2) the cutting blade 90 is advanced through the 
blade-receiving portion 82, and (3) the cutting blade 92 is advanced 
through the keying portion 76. It should be appreciated that the holes 
formed by the punch 84 are provided to receive the fins 1 12, 1 14, 1 16 of 
the tibial component 100. It should be appreciated that the broach 
assembly 86 may be equipped with a depth stop 138 which engages the 
guide body 60 of the drill/broach guide 16 once the punch 84 has been 
advanced to a desired depth in the patient's tibia 20. 
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Once broached or punched in such a manner, the trial assembly 
may be disassembled. In particular, the drill/broach guide 16 is first 
detached from the rim 26 of the tray trial 1 2 by retracting the lever 56 so 
as to allow the locking pin 30 to be retracted from the pin-receiving 
5 aperture 28 of the rim 26. Thereafter, the drill/broach guide 16 is lifted 
away from the tray trial 12. The fixation pins 48 may then be removed so 
as to allow the tray trial 12 to be detached from the proximal tibia 18. 

M- 

q As shown in FIG. 23, the resultant features formed in the proximal 

R I 

m end 1 8 of the patient's tibia 20 are configured to receive the tibial implant 

H 

III 10 100. In particular, the collective opening defined by the drilled holes 130, 

H 

W 128 provide an opening into which the stem 106 and the sub-stem 

Q member 110 may be inserted, respectively. Moreover, the fins 1 12, 1 14, 

fy 

~J 116 may be inserted into the holes formed by the blades 88, 90, 92 of the 

U punch 84 so as to prevent rotation of the tibial component 100 relative to 

15 the patient's tibia 20 subsequent to implantation thereof. It should be 

appreciated that the tibial implant 100 may be press fit into the tibia 20, or, 
alternatively, may be secured to the tibia 20 by use of bone cement. 

Hence, as described herein, the surgical instrument assembly 10 of 
the present invention provides numerous advantages over heretofore 
20 designed instrument assemblies. For example, the modular design of the 
surgical instrument assembly 10 of the present invention allow for the 
surgical preparation of a tibia for implantation of an offset tibial component 
without the need to stock or otherwise maintain large numbers of separate 
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instruments. Moreover, the configuration of the guide opening 62 of the 
drill/broach guide 16 allows for relatively quick and precise positioning of 
the drill bushing 68 and hence the bone drill 124. 

These advantages of the drill/broach guide can be accomplished in 
certain circumstances without the use of the drill bushing 68. More 
specifically, in an alternative embodiment of the invention, a drill/broach 
guide 16' is provided as depicted in FIGS. 24 and 25. The guide 16' is 
identical in most respects to the guide 16 illustrated in FIGS. 7-9 with the 
notable exception that the guide opening 62' formed in the guide body 60' 
is not sized to receive a bushing. Instead, the guide opening 62' includes 
adjacent overlapping drill bores 64' and 66' that are defined essentially at 
the same diameter as the inner diameter of the bore 70 in the bushing 68. 
In other words, the drill bores 64' and 66' are formed at a diameter slightly 
larger than the diameter of a bone drill, such as drill 124 shown in FIG. 25. 

The two drill bores 64' and 66' are separated by a blocking 
protrusion 94*. This protrusion 94' helps maintain the bone drill 124 within 
a particular one of the bores and prevents sliding of the drill laterally within 
the guide opening 62'. Together with the protrusion 94', the drill bores 64' 
and 66' each define a center point 72' that is intended to be offset from 
the center point 50 (FIG. 1) of the tray trial 12 in use. 

As with the broach/drill guide 16 of the previous embodiment, the 
drill guide 16' of the embodiment of FIG. 24 includes portions 74', 76' and 
82' that emanate from the guide opening 62'. These portions are sized to 
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receive the blades of the broach 84 (see FIG. 22). Since no bushing is 
utilized with this embodiment, the two lateral portions 74' and 76' do not 
act as keying portions for the key 78 on the bushing 68. 

The method of preparing the tibia for implantation of a prosthetic 
implant is modified with the drill/broach guide of the present embodiment. 
The steps of the method initially proceed as depicted in FIGS. 15-18 and 
as described above. However, after the hole 128 is drilled into the 
proximal tibia 18 (FIG. 18), only the drill/broach guide 16' is mounted on 
the tray trial 12, as shown in FIG. 25. No bushing is mounted on the 
guide 16\ Instead, the bone drill 124 is simply advanced through an 
appropriate one of the drill bores, such as bore 66' shown in the figure, 
depending upon the desired direction of offset. Likewise, the stem punch 
132 (FIG. 21) can be advanced through the appropriate drill bore in the 
guide 16' without the use of a bushing. The final broaching step can be 
accomplished as depicted in FIG. 22 and as described above using the 
guide 16'. The smaller dimension of the guide opening 62' has no effect 
on the use of the broach since the wing portions 74\ 76' and 82' are 
essentially identical to the corresponding portions in the guide 16 shown 
in FIG. 22. 

The drill/broach guide 16* further simplifies the process of preparing 
the proximal portion 18 of the tibia 20 to receive a prosthetic implant of the 
type illustrated in FIGS. 13 and 14. The configuration of the guide 
opening 62* allows the guide 16' to act as its own bushing, so that fewer 
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components are required to perform the procedure. In addition, since 
there is no bushing to mount and remove, the procedure is shortened. 

While the invention has been illustrated and described in detail in 
the drawings and foregoing description, such an illustration and 
description is to be considered as exemplary and not restrictive in 
character, it being understood that only the preferred embodiment has 
been shown and described and that all changes and modifications that 
come within the spirit of the invention are desired to be protected. 

There are a plurality of advantages of the present invention arising 
from the various features of the surgical instrument assembly and 
associated method described herein. It will be noted that alternative 
embodiments of the surgical instrument assembly and associated method 
of the present invention may not include all of the features described yet 
still benefit from at least some of the advantages of such features. Those 
of ordinary skill in the art may readily devise their own implementations of 
a surgical instrument assembly and associated method that incorporate 
one or more of the features of the present invention and fall within the 
spirit and scope of the present invention as defined by the appended 
claims. 
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